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Application of Diffusion-Weighted Echo Planar
Imaging for Diagnosis of Small Acute
and Subacute Brain Ischemic Lesions

Kyoko Enomoto, Tsuneya Watabe, Makoto
Amanuma and Atsuko Heshiki

The aim of this study was to determine the utility of dif-
fusion-weighted echo planar imaging (DW-EPI)for detect-
ing acute and subacute brain ischemic foci less than 2 cm in
size. Thirty patients underwent DW-EPI on a 1.5 T super-
conducting unit using a SE-EPI sequence with an arbitrary
pair of Stejskal-Tanner gradients applied along the imaging
axes. DW-EPI demonstrated all the mast recent ischemic le-
sions as areas of decreased diffusion, providing greater
conspicuity and larger size than conventional spin-echo
imaging. DW-EPI is a promising method to detect within a
subsecond early ischemia and reversible ischemic changes
that are not demonstrate on routine spin-echo images.
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Table Results of demonstration of the acute and subacute ischemic lesions on DW-EPls

Days from onset Delineation on DW-EPIs and SEls Size Anisotropy !
D>S D=S S>D | D>S D=S S>D | PS=#RS
0-3 11/11 7 4 0 6 5 0 3
4-7 77 3 4 0 2 4 1 2
8-10 8/8 3 5 0 4 4 [ I
!l 11-14 4/4 1 3 0 2 2 0 1
D: DW-EPIs, S: Spin echo image ) -
PS: direction of STG pulse with phase and slice encoding
RS: direction of STG pulse with read and slice encoding
L HHFETIE R o D72 (P MRTE < .05). JEFHALEE & O fFH 20 HERDSEFEIZSTG WV A & IR 724 1L TIEHRISFREE AR <
JERIISEEEAEN T 72, [ 1 ICFIERA 9 Wef, [X] 2 ﬂfﬁkdmﬁ#%ot —HEPITIE 1 AT 4 RAdb 7Y
3 HOREEZSEGI OSEE & £ DW-EPIE {8 % /R Y. I BEMTOREITETSHY, ZHIZSTG/ VR ZE

MT%htCHFHJTQDMGWﬁﬁTﬁ&&% HEE
2 = PR R I S G MR IR RE L2 & B HFRPIER O Kk D HEEOE
B I _ — FEOETAEL, ZAADWHIRKMEEhE. DW-EPI# R
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Fig.1 63-year-old male with acute brainstem ischemia 9 hours after the onset. T1- andl T" WIs (A and B)show a small lesion in the
right medial longitudinal fasciculus (arrow). DW-EPI with STG pulse (D)reveals remarkably high intensity lesion, i.e. low diffusion area
(small arrow). Note the lesion on DW-EPI is larger than that of SE images. EPI without STG pulse(C).
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Fig.2 55-year-old male with subacute ischemia in left corona radiata 3 days after the onset. T1-
and T2-WIs (A and B)and DW-EPI without and with STG pulse (C and D). DW-EP| with STG demon-
strates more conspicuous delineation of infarcts in the left corona radiata (small arrow)than those of

SE images (arrow).
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